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 Geant4 Simulation on Gd Doping in Water

A Brief Description of Simulation Package
As a strating point we use a simple 
water volume
With a radius of 40m
(~268 kTon water mass)
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Gd Gd2(SO4)3
0.0001 0.0002
0.001 0.0019
0.003 0.0058
0.005 0.0096
0.008 0.0153
0.009 0.0173
0.01 0.0192
0.011 0.0211
0.012 0.0230
0.02 0.0384
0.03 0.0575
0.04 0.0767
0.05 0.0959
0.08 0.1534
0.1 0.1918
0.15 0.2876
0.2 0.3835
0.5 0.9588
0.8 1.5340
1 1.9175
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Simulation Details

Neutron events using  water doped 
with different Gd Concentration(20 
scenarios)
● Initial kinetic energy is 4.2 MeV
● Initial starting point is (0,0,0)
● Initial direction is (0,0,1)
● 10k events each
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0.011% Gd
Our simulation
result

0.011% Gd
reported

0.03% Gd
Our simulation
Result
SK plans to increase 
to this concentration

https://doi.org/10.1016/j.nima.2021.166248

p0: Bin content
p1: neutron capture

time constant
p2: background

4.3 micro second is the
thermalization time constant
which is also derived by
the experiment 
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Our simulation
result
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Comparison of Gd concentration on number of 
Cerenkov process (based on our sim. results)

Un doped water
Our simulation
Result

0.011% Gd-doped water
Our simulation
Result

0.03% Gd-doped water
Our simulation
Result

Neutron Capture Process, Cerenkov Process  
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Back up slides
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 Individual fits I

0.0001% x% Gd nuclei0.001%

0.003% 0.005%
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 Individual fits II

0.008% x% Gd nuclei0.009%

0.01% 0.011%
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 Individual fits III

0.012% x% Gd nuclei0.02%

0.03% 0.04%
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 Individual fits IV

0.04% x% Gd nuclei0.05%

0.08% 0.1%
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 Individual fits V

0.15% x% Gd nuclei0.2%

0.5% 0.8% 1%
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